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Abstract 
 
This paper is based on a research project with the aim for analyzing costs and 
benefits of Telehealth system from the different stakeholders’ perspective and 
finding the best method for forecasting the number of patients for a given set of 
data environment.  The research is based on a case study of Telehealth system in 
Kingaroy in Queensland, Australia. 
 
It was found that having Telehealth system in place would benefit patients 
financially even without considering the intangible benefits.  From the outsiders’ 
(researchers) perspective, the benefits are even greater.  However, from the 
Government’s point of view there are no financial gains due to overlooking the 
patients’ benefits.  Considering the scattered nature of population in Australia 
and the apparent shortage of healthcare professionals, the Government may 
redefine costs and benefits.    The net benefit of the system is directly related to 
the number of service recipients.  The existence of a positive trend with regard to 
the usage of Telehealth system suggests that this type of technology will have a 
secure position within the Health Services in the future.  Finally, using a 
Statistical forecasting technique such as Winters appears to be a suitable 
approach for the current information level.  However, having additional 
information on unforeseen events such as occurrence of incidents (epidemic 
diseases) and relevant policies in a particular month would make the use of 
Multiple Regression more attractive than the Winters’ method.  These features 
can only be addressed by Multiple Regression and appropriate dummy variables. 
 
Key words: Telehealth, Cost and Benefit Analysis, Multiple Regression, 
Dummy Variables 
Introduction 
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Telehealth (previously telemedicine) is the branch of medicine, which utilises the 
ever-advancing telecommunication system to address the range of health problems of 
distant patients. It is becoming a significant part of healthcare system in Queensland 
(Queensland Government, www.health.qld.gov.au/qtn/network) and everywhere around the 
world (Koch, 2005). The changing population structure, lifestyle, disease pattern and 
globalisation are making this system more demandable (Suleiman, 2001). 
 
Like other technologies, diffusion of Telehealth technology is also not free from 
criticism and issues. There have been some studies on the individual reaction to 
Telehealth systems (Kaplan et al., 2003), patient empowerment in Telehealth system 
(Brennan and Safran, 2003), successful integration of Telehealth into the national 
health systems (Jennett and Asndruchuk, 2001) and guidelines for the evaluation of 
Telehealth systems (Stamm and Perednia). However, the amount of research 
undertaken on cost and benefit of Telehealth system has been very limited. Moreover, 
in some cases the way of looking costs and benefits of Telehealth system by patients, 
government and independent researcher could be different. 
 
An interactive voice response system (IVRS) system, a branch of Telehealth 
system, is developed to provide continuing healthcare support beyond hospital setting.  
This system allows patient interaction and delivers recorded messages related to 
compliance or behaviour modification (Lee et al., 2003).   
 
In this regard, Queensland has established an extensive Telehealth network, the 
Queensland Telemedicine Network (QTN). Recently, they have extended this service 
for the northern Queensland by launching ‘Networking North Queensland’ project 
(Queensland Government, www.health.qld.gov.au/qtn/nnq). There are more than 160 
videoconferencing sites around Queensland with major support on mental health, 
paediatrics, intensive care, ophthalmology and cardiology 
(www.health.qld.gov.au/qtn/network).  
 
 
The main objectives of this research article are twofold. Firstly, it analyses the 
costs and benefits of Tele-health system based on the government, patient and 
outsiders’ (researchers) perspectives. On this basis, the paper argues how perceptions 
on costs and benefits of the Telehealth differs from the stakeholders and consequently 
makes the whole issue more complicated on its full swing implementation. Secondly, 
it analyses the pattern of Telehealth service recipients over time and finds the best 
method for forecasting the number of patients for a given set of data environment. 
 
Research Methods 
 
The above-mentioned objectives were addressed by analysing the monthly 
Telehealth services’ data of Kingaroy for April 2004 to September 2005, which was 
made available by Annette Scott1. The data include, number of patients receiving 
Telehealth services, nursing costs, communication costs, depreciation costs of 
equipments both at transmitting (Kingaroy) and receiving (Toowoomba) sites and the 
amount of government support for the regional people to come to the service centre 
                                                 
1 Annette Scott is a Telehealth Facilitator, Statewide Telehealth Services, Queensland. 
We would like to submit our profound gratitude for her kind help for this article. 
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(Toowoomba) when there is no Telehealth services in Kingaroy. These were the only 
data used to estimate the net benefit of Telehealth system from the government’s 
perspective. All the above-mentioned data, except the amount of government support 
in ‘without project2’ condition, was assumed as the costs of the system. The 
opportunity cost saved by the government, support from government, was considered 
as the only benefit of the Telehealth system. 
 
In order to estimate the net benefit of Telehealth system from the patients’ 
perspective, many other patient related benefits’ data were collected. Such data 
include the time value of transportation saved, fuel value saved and the depreciation 
costs of the car saved while abolishing the transportation to and from Toowoomba. 
Fuel value saved was calculated on the basis of return distance from Kingaroy to 
Toowoomba (305.2 km) and fuel consumption rate of 1lt per 10 km and fuel price of 
$1.20 per litre.  The time value saved was estimated on the basis of return hour (4 hr) 
and wage rate ($15/hr). Although there may be varied values of wage rate but to 
remain on the safe side, we used nominal wage rate. Here we assumed those who 
were seriously ill and could not work would have gone to hospital instead of coming 
for Telehealth services. 
 
We assumed that the people usually use light to small cars for transportation. The 
estimated depreciation rate of a light to small car varies a significantly. The Australian 
Consumer Association Choice (http://www.choice.com.au) estimated the average 
value of 14% of their market price for the first three years and 6-8% thereafter.  NC 
BUY developed a car depreciation calculator for this reason, which gives depreciated 
value in different years once we logged in the car price; age of car when it was 
purchased; and age of car at time when we need depreciated value 
(http://www.ncbuy.com/auto). When we run this calculator with assumption of a new 
car worth around $30,000, we found that the car had depreciated by $17263.06 in 5 
years (around 11.5% per yr). It means if the car has traveled 10,000 km per year, then 
the depreciation per km would have been around $0.34 cents. However, to be 
remaining on the bottom and thereby the safe side, we estimated the average 
depreciation value of light and small cars ($0.164/km) on the basis of the information 
given by RACV (http://moniitoring.racv.com.au/racvm/whichcar).  
 
All the new collected data were considered as benefits for patients. However, 
because of the Telehealth service being in the home town, the patients of Kingaroy 
lost the opportunity of receiving some support from the government. Therefore, in 
with-project scenario, it was considered as cost from the patients’ perspective while it 
was considered as benefit from the government’s viewpoint. Unlike the government’s 
viewpoint, here we have assumed that all the costs at transmitting and receiving sites 
were borne by the patients. 
  
Some of the intangible costs and benefits were not valued due to unavailability of 
data. For example, the benefit of avoiding risks of possible accidents during traveling; 
the benefit of satisfaction of timely meeting with the doctor; and the benefit of 
additional positive externality of less fuel consumption for reducing pollution 
(especially global warming and acidification). Similarly, in without project condition, 
                                                 
2 ‘With project’ means presence of Telehealth service (current condition) and ‘without 
project’ means no Telehealth Services (past condition) 
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the possible cost of overnight stay at motel/hotel in Toowomba and the cost associated 
with possible-accompanying patients’ friend are also not considered. On the other 
hand, in with project condition, the cost of dissatisfactions of not-in-person contact 
with doctor and the techno-treatment are not considered.   
 
In order to estimate the net benefit of Telehealth system form the outsiders’ 
(researchers) perspective, all the above-mentioned data (in case of patient perspective) 
was used. However, on the eye of outsider, the nullification of government support 
due to Telehealth system was considered as a benefit of the system, whereas it was 
considered as a cost from the patients’ perspective.        
 
Considering the data pattern, the number of Telehealth service receivers in 
Kingaroy was forecasted by three most possible methods, Linear Regression, Holts’ 
Exponential Smoothing and Winter Exponential Smoothing methods. On the basis of 
three popular accuracy measures (R-Square, Root Mean Squired Error and Theils’ U-
Statistics), the best method was selected. However, the forecast values for the next 12 
months were predicted using all those methods and results were annexed.  
 
 
Results and Discussions 
 
This Section is divided into two Sub-Sections. The first Sub-Section deals with the 
different types of costs and benefits of Telehealth system from the perspective of 
different stakeholders.  The second Sub-Section discusses the data pattern, forecasting 
methods and forecast values.  
 
Costs and benefits of Telehealth system:  Different types of costs and benefits and 
net benefits on the perspective of different stakeholders are given in the Annex in 
Table 1, 2 and 3 and the summary table (net benefit table) is presented here in the 
main body (Table-1).    
 
The nursing and communication costs per patient were $13 and $19 respectively. 
Similarly the depreciation cost of equipment at transmitting and receiving sites are the 
same ($11.88 per link). Since both sides already have hospital-buildings, no additional 
cost is noticed in with-project scenario. If there was no Telehealth system in place, 
government would have had to pay $34 per person for one return trip to Toowoomba. 
As this was saved due to the system, it was considered as benefit from the government 
and outsiders’ perspective and cost in patients’ perspective. 
 
The government is not concerned with the benefit aspect of patients. Here we 
assumed that all services in both hospitals are free of cost for the patients. As the sum 
of costs is greater than the benefits, the net benefit from the government’s perspective 
is always negative. The net loss for providing Telehealth service each time is around 
$22.   However, the net benefit from the patients’ and outsiders’ perspective is always 
positive.  Here we assumed that all additional costs due to Telehealth service in both 
hospitals should be borne by patients. The net benefit per person (and per time) from 
the patients’ and outsiders’ perspective are around $57 and $125 respectively. The 
higher net benefit from the outsiders’ perspective (compared to patients) was due to 
different view on cost and benefit. In outsiders’ perspective the government support 
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saved was considered as a benefit of the system, whereas it was considered as a cost 
in patients’ perspective.  
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Table-1: Net benefit of Telehealth System, on the perspective of different 
stakeholders, operating at Kingaroy (transmitting site) and serviced from 
Toowoomba (receiving site) 
Time period Number of patients Net benefit on the perspective of different stakeholders
  Government Patients Outsiders 
Apr-04 3 -65.28 170.75 374.75 
May-04 3 -65.28 170.75 374.75 
Jun-04 4 -87.04 227.67 499.67 
Jul-04 4 -87.04 227.67 499.67 
Aug-04 5 -108.8 284.58 624.58 
Sep-04 6 -130.56 341.50 749.50 
Oct-04 7 -152.32 398.42 874.42 
Nov-04 2 -43.52 113.83 249.83 
Dec-04 6 -130.56 341.50 749.50 
Jan-05 9 -195.84 512.25 1124.25 
Feb-05 5 -108.8 284.58 624.58 
Mar-05 6 -130.56 341.50 749.50 
Apr-05 4 -87.04 227.67 499.67 
May-05 8 -174.08 455.33 999.33 
Jun-05 6 -130.56 341.50 749.50 
Jul-05 6 -130.56 341.50 749.50 
Aug-05 8 -174.08 455.33 999.33 
Sep-05 9 -195.84 512.25 1124.25 
 
Data pattern and forecasting methods: The time series data was plotted on a excel 
sheet. The scatter plot shows that there is clear positive trend in data (Figure 1). At the 
starting of the service (April 2004) the number of patients receiving Telehealth 
service was only three but at the end of period (September 2005) it was increased to 
nine. Since the data were only for 18 months, it was hard to find whether there was 
seasonal of cyclical pattern on the data.  Although the peak and trough in data series 
were not regular some sort of seasonality may be possible.  
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Figure-1: The scatter plot and trendline (forecast) of the number of monthly 
Telehealth service receiving patients at Kingaroy 
 
Since we were very much sure about the positive trend in the data and not sure 
about seasonality we tried three different methods for forecasting the future patient 
numbers. The forecast values for the next 12 months and three major accuracy 
measures are given in Table-2. The lower is the Root Mean Square Error (RMSE) and 
Theil’s U-Statistics and the higher is the R-square values, the better is the predicting 
power of the model (Makridakis et al., 1998; Wilson et al., 2001). Among the three 
methods tested the Winters Exponential Smoothing method generated lower value of 
RMSE and Theil’s U-statistics and higher value of R-square compared to Linear 
Regression and Holts Exponential Smoothing methods. The total number of patients 
forecasted for September 2006 by Winters, Holts and Regression methods are 11.35, 
10.79 and 9.89 respectively.  
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Table-2: The actual and forecast number of Telehealth service receiving 
patients at Kingaroy using three possible methods 
Time period Actual 
Forecast-1 
(Winters ESM) 
Forecast-2 
(Linear Regression) 
Forecast-3 
(Holt ESM) 
Apr-04 3.00 3.42 3.46 3.32 
May-04 3.00 4.11 3.71 3.62 
Jun-04 4.00 4.13 3.97 3.87 
Jul-04 4.00 3.85 4.22 4.19 
Aug-04 5.00 4.44 4.47 4.47 
Sep-04 6.00 5.17 4.73 4.83 
Oct-04 7.00 5.47 4.98 5.28 
Nov-04 2.00 5.24 5.23 5.84 
Dec-04 6.00 5.77 5.48 5.82 
Jan-05 9.00 6.59 5.74 6.12 
Feb-05 5.00 7.09 5.99 6.74 
Mar-05 6.00 5.58 6.24 6.94 
Apr-05 4.00 7.08 6.50 7.16 
May-05 8.00 8.07 6.75 7.09 
Jun-05 6.00 7.52 7.00 7.38 
Jul-05 6.00 6.15 7.25 7.43 
Aug-05 8.00 7.01 7.51 7.43 
Sep-05 9.00 8.77 7.76 7.60 
Oct-05  7.93 8.01 7.89 
Nov-05  6.76 8.27 8.07 
Dec-05  7.92 8.52 8.26 
Jan-06  9.66 8.77 8.44 
Feb-06  8.68 9.02 8.62 
Mar-06  7.37 9.28 8.80 
Apr-06  8.63 9.53 8.98 
May-06  10.51 9.78 9.16 
Jun-06  9.42 10.04 9.35 
Jul-06  7.99 10.29 9.53 
Aug-06  9.34 10.54 9.71 
Sep-06  11.35 10.79 9.89 
Accuracy Measures 
R-Square  46.67% 42.85% 32.03% 
RMSE  1.46 1.51 1.65 
Theil’s U  0.40 0.43 0.44 
 
While analysing the accuracy measures, however, none of these models were 
found to be good enough in the current data environment, as the variation explained 
even by the Winters ESM is just around 47%. But better results from Winter ESM 
indicate that there is some seasonality, as this method is specially designed for the 
data with trend and seasonality (Makridakis et al., 1998; Wilson et al., 2001). The 
monthly seasonality could also be accounted for by Multiple Regression, by adding 11 
dummy variables (independent variables).  However, the problem is exacerbated by 
the lack of sufficient amount of data. There are several irregular peaks and troughs in 
the data series. The irregular peaks and troughs could be due to some policy factors or 
some natural/accidental events. If we have information about what happens in a 
particular month which creates the unusual peaks and troughs, we can address those 
events by dummy variables in the MR model that can improve the model a lot 
(Nooriafshar and Maraseni, 2006). However, again the problem is based on a small 
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sample size. If we have small sample size accompanying with higher regression 
degrees of freedom and lower error degrees of freedoms, we may end up with 
incorrect conclusion.  
 
The effect of policy and other natural and/or accidental factors could only be 
addressed by the MR model. Although the MR model, at current data environment, 
has marginally poorer predicting power than Winters’ we can improve the predicting 
power of the MR model significantly.  This further enhanced could be possible by 
having a longer period of data with the policy and other natural and/or accidental 
information of each particular month.  
 
Conclusions 
 
The net benefit of Telehealth system is negative for the government, if all costs in 
the transmitting and receiving site were borne by the government. The only benefit for 
the government is saving government support value which has been provided in the 
absence of Telehealth service. The negative net benefit from the government’s 
perspective could play a vital role for lingering the implementation of this system in a 
full fledge. From the patients’ and outsiders’ perspective, the net benefit is always 
positive even if it is missing some intangible benefits.  These benefits include 
avoiding risks of possible accidents during traveling, avoiding possible overnight stay 
costs in Toowoomba, satisfaction of timely meeting with the doctor and additional 
positive externality of less fuel consumption for reducing global warming and 
acidification.  If we considered these benefits, the net benefit would be much higher 
than the current estimation. On the other hand, we would have also missed some 
costs, such as the cost of dissatisfaction of not having a face-to-face contact with the 
doctor and the techno-treatment.  If we can collect all those data and incorporate them 
in the analysis, we can accurately predict the net benefit of the system.  
 
The extent of net benefit of the system is directly related to the number of people, 
which in turn partly depends on the word-or-mouth of the service receiver. Among the 
others, the weightage of the non-valued costs and benefits also play some role in the 
future of the system. If the perception on non-valued benefit side outweighs the 
perception on non-valued cost side, the future of the Telehealth will be well secured. 
It is hard to say accurately with the analysis of limited amount of data but the positive 
trend sparks green signal for the system. More people could be expected in the future, 
as the diffusion of any Technology follows normal curve. Now the curve could be in 
the lower left hand side of the normal curve.  
 
Government policy is another important factor in this direction. A positive 
government policy could boost-up the future of Telehealth system. Queensland is a 
large state and has many scatter pockets of population. In the regional Health Centres 
not all the required services are possible. More importantly, recently, the shortage of 
doctors has been plunging the health sector into crisis in Queensalnd. Emergency 
services are closed down in many regional Health Centres.  In the given 
circumstances the government policy towards the Telehealth system will certainly be 
encouraging.  
 
Another deciding factor for the extent of net benefit is the population in and around 
the regional centre.  The higher the number of people are the greater is the chances of 
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having higher numbers of Telehealth service recipients. Therefore, in a small 
population centre, it is still beneficial but the amount of benefit would be lower.  
 
The pattern of Telehealth service recipients over time shows positive trend. In the 
current limited data environment, Winters ESM appears to be more appropriate than 
other methods.  Multiple Regression (MR) methods stood the second best. There are 
some irregular peaks and troughs in the data series, which could be due to some 
monthly seasonality and/or policy factors or some natural/accidental events. Although 
the monthly seasonality could be accounted by Winters’ method, it could not account 
for policy and other natural and accidental factors, for which we have to go with MR. 
However, in order to incorporate all the relevant dummy variables into the MR model, 
we have to have a longer period of time series data. If we had a larger sample size 
along with information on what had happen in each particular month, MR could be a 
better method than Winters ESM as it can account for monthly seasonality and policy 
and other natural and accidental factors.  
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Annexes 
 
 
Table-1: Net benefit of Telehealth System, on the perspective of government, operating at Kingaroy (transmitting site)  
and serviced from Toowoomba (receiving site) 
 Cost in transmitting site (Kingaroy) 
Cost in receiving site  
(Toowoomba) Benefit 
Time period 
No of  
patient 
(N) 
Nursing  
cost 
(N*13) 
Communication 
cost 
(N*19) 
Depreciation 
costs  
($11.88 per link) 
Depreciation costs 
($11.88 per link) 
OC saved by 
Govt 
(N*$34) 
Net benefit 
to Govt 
Apr-04 3 39 57 35.64 35.64 102 -65.28 
May-04 3 39 57 35.64 35.64 102 -65.28 
Jun-04 4 52 76 47.52 47.52 136 -87.04 
Jul-04 4 52 76 47.52 47.52 136 -87.04 
Aug-04 5 65 95 59.4 59.4 170 -108.8 
Sep-04 6 78 114 71.28 71.28 204 -130.56 
Oct-04 7 91 133 83.16 83.16 238 -152.32 
Nov-04 2 26 38 23.76 23.76 68 -43.52 
Dec-04 6 78 114 71.28 71.28 204 -130.56 
Jan-05 9 117 171 106.92 106.92 306 -195.84 
Feb-05 5 65 95 59.4 59.4 170 -108.8 
Mar-05 6 78 114 71.28 71.28 204 -130.56 
Apr-05 4 52 76 47.52 47.52 136 -87.04 
May-05 8 104 152 95.04 95.04 272 -174.08 
Jun-05 6 78 114 71.28 71.28 204 -130.56 
Jul-05 6 78 114 71.28 71.28 204 -130.56 
Aug-05 8 104 152 95.04 95.04 272 -174.08 
Sep-05 9 117 171 106.92 106.92 306 -195.84 
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 Table-2: Net benefit of Telehealth System, on the perspective of patients, operating at Kingaroy (transmitting site) and serviced from 
Toowoomba (receiving site) 
Costs Benefits Time 
period 
No of 
patients 
Nursing 
cost 
Communication 
cost 
Depreciation cost of 
equip at Kingaroy 
($11.88 per link) 
Depreciation cost 
of equip at TMB 
($11.88 per link) 
Support 
receiving 
from govt lost 
Time 
value 
saved 
Petrol 
cost 
saved 
Depreciation cost 
of car saved 
Net 
Benefit 
Apr-04 3 39 57 35.64 35.64 102 180 109.87 150.16 170.75 
May-04 3 39 57 35.64 35.64 102 180 109.87 150.16 170.75 
Jun-04 4 52 76 47.52 47.52 136 240 146.5 200.21 227.67 
Jul-04 4 52 76 47.52 47.52 136 240 146.5 200.21 227.67 
Aug-04 5 65 95 59.4 59.4 170 300 183.12 250.26 284.58 
Sep-04 6 78 114 71.28 71.28 204 360 219.74 300.32 341.50 
Oct-04 7 91 133 83.16 83.16 238 420 256.37 350.37 398.42 
Nov-04 2 26 38 23.76 23.76 68 120 73.248 100.11 113.83 
Dec-04 6 78 114 71.28 71.28 204 360 219.74 300.32 341.50 
Jan-05 9 117 171 106.92 106.92 306 540 329.62 450.48 512.25 
Feb-05 5 65 95 59.4 59.4 170 300 183.12 250.26 284.58 
Mar-05 6 78 114 71.28 71.28 204 360 219.74 300.32 341.50 
Apr-05 4 52 76 47.52 47.52 136 240 146.5 200.21 227.67 
May-05 8 104 152 95.04 95.04 272 480 292.99 400.42 455.33 
Jun-05 6 78 114 71.28 71.28 204 360 219.74 300.32 341.50 
Jul-05 6 78 114 71.28 71.28 204 360 219.74 300.32 341.50 
Aug-05 8 104 152 95.04 95.04 272 480 292.99 400.42 455.33 
Sep-05 9 117 171 106.92 106.92 306 540 329.62 450.48 512.25 
Note: The return distance from Kingaroy to Toowoomba is 305.2 km and return hour is 4. Time value=$15/hour,  
Oil consumption 1.0 lt/10km, oil price= $1.20/lt and depreciation of car = $0.164/km (average of light and small car) 
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Table-3: Net benefit of Telehealth System, on the perspective of outsiders, operating at Kingaroy (transmitting site) and serviced from 
Toowoomba (receiving site) 
  Costs Benefits 
 No of patients 
Nursing 
cost 
Communication 
cost 
Depreciation costs 
at Kingaroy 
 ($11.88 per link) 
Depreciation 
 cost at TMB 
($11.88 per link) 
Current cost  
saved by govt 
Time  
value saved 
Petrol cost 
 saved 
Depreciation  
cost of car saved 
Net Benefit 
Apr-04 3 39 57 35.64 35.64 102 180 109.87 150.16 374.75 
May-04 3 39 57 35.64 35.64 102 180 109.87 150.16 374.75 
Jun-04 4 52 76 47.52 47.52 136 240 146.5 200.21 499.67 
Jul-04 4 52 76 47.52 47.52 136 240 146.5 200.21 499.67 
Aug-04 5 65 95 59.4 59.4 170 300 183.12 250.26 624.58 
Sep-04 6 78 114 71.28 71.28 204 360 219.74 300.32 749.50 
Oct-04 7 91 133 83.16 83.16 238 420 256.37 350.37 874.42 
Nov-04 2 26 38 23.76 23.76 68 120 73.248 100.11 249.83 
Dec-04 6 78 114 71.28 71.28 204 360 219.74 300.32 749.50 
Jan-05 9 117 171 106.92 106.92 306 540 329.62 450.48 1124.25 
Feb-05 5 65 95 59.4 59.4 170 300 183.12 250.26 624.58 
Mar-05 6 78 114 71.28 71.28 204 360 219.74 300.32 749.50 
Apr-05 4 52 76 47.52 47.52 136 240 146.5 200.21 499.67 
May-05 8 104 152 95.04 95.04 272 480 292.99 400.42 999.33 
Jun-05 6 78 114 71.28 71.28 204 360 219.74 300.32 749.50 
Jul-05 6 78 114 71.28 71.28 204 360 219.74 300.32 749.50 
Aug-05 8 104 152 95.04 95.04 272 480 292.99 400.42 999.33 
Sep-05 9 117 171 106.92 106.92 306 540 329.62 450.48 1124.25 
Note: The return distance from Kingaroy to Toowoomba is 305.2 km and return hour is 4. Time value=$15/hour,  
Oil consumption 1.0 lt/10km, oil price= $1.20/lt and depreciation of car = $0.164/km (average of light and small car) 
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